Exposure to polychlorinated biphenyl-153 decreases incidence of autoimmune Type 1 diabetes in non-obese diabetic mice.
Type 1 diabetes (T1D) incidence has been steadily rising across the globe. Exposure to persistent organic pollutants (POP) has been implied as one potential cause of increased T1D occurrence. Since data regarding the role of POP polychlorinated biphenyl-153 (PCB-153) in autoimmune T1D development in experimental animal models are lacking, this study sought to evaluate the effect of PCB-153 exposure on T1D development in a non-obese diabetic (NOD) mouse model. As T1D is an autoimmune, T-cell-dependent disease, PCB-153 effects on T-cells were studied as well. Pre-diabetic 8-9-week-old NOD mice were exposed to intraperitoneal injections of PCB-153 in a 10-day short- (subacute exposure; 0.5 or 50 mg/kg) or 16-week long-term (subchronic exposure; 0.125 or 12.5 mg/kg) fashion. A significant decrease in incidence of T1D was observed in both low- and high-dose subchronically exposed mice. Analysis of various immune parameters, including T-cell types and subtypes, T-cell proliferative responses - as well as their cytokine secretions, revealed that both short- and long-term exposure to PCB-153 caused significant immunosuppression. PCB-153-induced immunosuppression was reflected in reductions in levels of T helper (TH)-type cells and their functions after subacute treatment with low- and high-dose PCB-153. In agreement, decreased levels of TH cells, reduced proliferation and IL-2 secretion seemed to be a mechanism of PCB-153 action in the development of T1D in subchronically exposed mice. In conclusion, this study for the first time revealed the effects of PCB-153 on development of T1D, bridging the existing experimental knowledge gap regarding the association of non-dioxin-like PCBs and T1D.